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Abstract. We have sought to understand the current state of the art on smart
tourism and on smart cities. Furthermore, we have sought to understand com-
munity awareness and the will to embrace innovation, as they are decisive
factors to acquire base knowledge and overcome barriers in (soon to be)
overpopulated cities and for those who are looking for a limited time culture
experience - known as tourists. We live in an age where technology is
increasingly present in our lives and provides us solutions to societal problems.
Problems such as traffic, infrastructure and natural resources management, or
even increasing citizens’ participation in governance, bringing them closer to
decision-making. The objective is to understand the current level of people’s
knowledge about the impact that technologies have on the society in which we
live and their perception of the usefulness in solving these same problems.
Therefore, an anonymous questionnaire was carried out (176 valid answers were
received), as well as a focus group with two experts on the Smart Cities subject.
What future is brought by those who live and breathe technology? Are people
willing to accept a paradigm shift?
Keywords: Smart cities ! Smart tourism ! Smart guides ! Technology !
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1 Introduction
Smart technologies reach into nearly every aspect of life nowadays, although they are
often unnoticed by users and taken for granted most of the time. Cities and tourism are
not an exception.
Today, cities are experiencing a severe resource crisis since the number of people
living in a city far outnumber the rural population. Thus, it is not possible to continue
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managing cities as they were managed in the last century. It is therefore necessary to
find medium- to long-term alternatives to this new reality. As such, the concept of
“smart city” arises, which is defined by the use of technology to improve urban
infrastructure and make urban areas more efficient while improving the quality of life
for their inhabitants. Studies [8, 10] consider the existence of six essential pillars in a
smart city; smart economy, smart mobility, smart environment, smart people, smart
governance and smart living [10].
Smart tourism is one sub category of the smart cities’ pillars. It is included within
smart living and described as:
“It responds to the requirements of the present global and mobile elites by facil-
itating access to tourism and hospitality products, services, spaces and experiences
through Information and Communication Technology based tools and where a healthy
social and cultural environment can be found through a focus on the city’s social and
human capital. On the other hand, it also implements innovative and entrepreneurial
businesses and fosters the interconnectedness of businesses” [16].
This concept is particularly relevant in the Portuguese economy, since tourism is
one of the most important sectors of the country, represents more than 5% of the
national Gross Domestic Product [3] and is one of the strategic activities of a devel-
oping country. Today’s tourist is increasingly dependent on information and commu-
nication technologies, growing more demanding and informed, looking forward to new
emotions and a new variety of experiences and creating new trends of consumption.
The increase in mobile computing and the popularization of mobile devices has
enabled the development of innovative applications in several areas such as smart
guides for tourism. Being a sub-category of smart tourism, these suggest personal and
more relevant feedback according to the preferences and location of their users. Thus, it
aims to replicate a human tourist guide.
To better understand the awareness level and the kind of challenges to be faced in
the Portuguese community, on the topics of both smart cities and smart tourism, a
questionnaire was publicly launched online, and a focus group meeting was performed
with experienced people in the technology field. This allowed for the development and
structuring of the current article, to provide relevant insights on what the future holds.
2 Literature Review
2.1 Smart Cities
According to data provided by World Urbanization Prospects [11, 13, 14], the majority
of people currently reside in cities, especially since 2010 [14]. The trend is to increase,
with cities being prepared for this new reality. As mentioned by Mitchell [15], the
infrastructure of cities faces difficulties due to the fact that more than half of the world
population lives in cities, thus it is necessary to find solid long-term solutions; in
addition, cities cannot continue to be managed as they used to. According to the United
Nations (UN), urban populations will grow by more than 2 billion people over the next
40 years [15] and may become less attractive if there is excessive, untidy construction
and no spatial planning, which will lead to social, environmental, energy efficiency,
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transport, and public and private service problems [15]. Besides that, cities only rep-
resent 2% of the Earth’s surface, but its inhabitants consume more than ¾ of the
world’s natural resources and produce more than 60% of all carbon dioxide [24].
Hence, there is a need for changes in infrastructure, in the distribution of goods and
services, as well as regarding people’s overall concern for environmental sustainability.
Accordingly, there comes the concept of “smart city” as a solution to these prob-
lems. This concept involves sustainability, energy, waste and traffic management,
integration between public systems, and provision of services to the entire population,
such as education, health, transportation and energy [8, 10]. All these aspects must be
managed in an integrated and intelligent way in order to create synergies aimed at
improving the quality of life of the residents while creating efficiency in the services of
a given city. Moreover, smart cities also focus on the future, emphasizing the impor-
tance of resource and sustainability application for future generations [8].
According to Hollands [11, p. 10], there are four factors that have dominated the
different designs and projects of smart cities in implementation around the world, and
they are:
• “Focus on information and communication technologies and network
infrastructures”;
• “Market-induced urban development, with cities shaped by large multinational
corporations”;
• “Emphasis on technology intensive industries”;
• “Concern about environmental sustainability, including energy issues”.
The use of technologies is a means for the management of intelligent cities.
However, it is not only the adoption of intelligent systems and other technologies that
transform a city into a smart city; it is necessary to maintain a certain level of coop-
eration between technologies, management and improvement of a social economic
system, according to Blanco [15]. Information and Communication Technologies (ICT)
should be used as a new central nervous system potentiator for the management of
smart cities, state Gupta and Toppeta [15]. It is also necessary for citizens to interact
with governance in order to find solutions to the challenges large urban areas face,
improving the quality of life and respecting the environment.
The report of the University of Technology in Vienna, the University of Ljubljana
and the University of Technology in Delft, focused on the development of a ranking of
medium-sized smart cities [8, 10], considers the existence of six essential pillars in a
smart city (as illustrated in Fig. 1): Smart Economy, Smart Mobility, Smart Environ-
ment, Smart People, Smart Governance and Smart Living [10].
Smart economy refers to the economic competitiveness of cities, integrating issues
associated with innovation and the emergence of new services that lead to the growth
and development of the economy. The local accessibility of cities and the ICT network
are the main components of smart mobility, such as traffic reduction and the adoption
of electric transport with benefits related to CO2 emissions. The smart environment is
defined by the attractiveness of natural conditions, environmental protection and
resource management, such as waste, water and energy management in order to achieve
more efficiency [10]. Smart people relate to the degree of qualification of human
resources, with the openness and level of social interactions [10]. Well-informed and
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prepared people to deal with the city in an “intelligent” way are essential to achieve the
desired efficiency in the implementation of those systems. Smart governance, on the
other hand, encompasses aspects related to public participation, services provided to
citizens, the functioning of the public administration and greater interaction between
citizens and governance. Finally, the intelligent way of life integrates several issues
related to the quality of life, such as culture, health, safety, tourism and housing [10].
2.2 Smart Cities in Europe
A study was performed on smart cities in Europe, carried out by the Policy Department
A: Economic and Scientific Policy of European Parliament, whose analysis is based on
the alignment between the objectives and characteristics of each city’s project portfolio
and the Europe 2020 objectives [9].
Initially, the 468 EU-28 cities with more than 100,000 inhabitants were considered.
Through a research process, the level of smart city activity present in each selected city
was studied. Based on this initial analysis, 240 EU-28 cities with verifiable smart city
activity were identified and from this group, a sample of 50 smart city initiatives were
examined in 37 cities. Within this sample, stakeholders, funding and scalability of the
initiatives were observed. To explore the relationship between intelligent cities and
Europe 2020, relevant evidence was gathered in a structured panel, but the sample of
cities used was restricted to 20, due to data limitations. Afterwards, a quantitative
survey was carried out to analyse the alignment between smart city initiatives within
the sample of 20 cities and Goals of the Europe 2020 Strategy. Finally, a restraint was
made on a range of innovative implementation strategies in the six major cities that run
Fig. 1. The six pillars of Smart Cities (based on [8]).
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the smartest city projects to identify cross-cutting themes and potentially replicable
smart city solutions [9].
The main conclusions drawn from this study were as follows [9]:
• In 2011, 240 of the 468 EU-28 cities with at least 100,000 inhabitants (51% of the
total) had at least one smart city feature and can therefore be classified as smart
cities;
• There are more small smart cities than big ones; also, smart cities can be found in all
size categories and in most EU-28 countries;
• Larger cities tend to have better-structured projects, with at least one fully launched
or implemented initiative;
• The most common of the six features are intelligent environment and intelligent
mobility, present in 33% and 21% of the initiatives, respectively. Each of the other
four characteristics is addressed in approximately 10% of smart cities;
• The size of the city is clearly positively correlated with the number of smart city
initiatives;
• Smart living initiatives are found across the EU-28, while initiatives focused on
other features are less evenly distributed;
• Smart governance and mobility projects are found mainly in Northern Europe.
2.3 Portugal and Smart Cities
Portugal, although not one of the most advanced countries in Europe in this area,
already integrates several projects of smart cities.
The latest project, to be implemented in the city of Aveiro, is a smart bus which, in
addition to driving itself, also allows access to the Ultra TV content management
platform, developed by Altice Labs in partnership with the University of Aveiro [5].
This project also counts on the participation of Ericsson, CarMedia and EasyMile [5].
The bus accommodates six people and uses 5G technology in conjunction with arti-
ficial intelligence. The future objective is for passengers to be able to engage in leisure
or professional activities during their travels [5].
Another project that is under implementation in Portugal within the scope of smart
cities is the Sharing Cities programme [6, 7], which has three pilot cities in Europe,
Lisbon being one of these cities. The project seeks to develop affordable solutions that
result in commercial provisions with high market potential for smart cities. It bles
citizen involvement and cooperation at a local level, enhancing trust between cities and
citizens. The changes taking place in the capital of Portugal are to the extent of building
rehabilitation, shared electric mobility services, energy management systems, smart
lighting poles and an urban sharing platform involving citizens. The goal is that by the
end of the project, the changes will extend to the rest of Europe [6].
2.4 Smart Tourism
Smart tourism is one of the characteristics of smart cities and an important part of the
six pillars lying at the base of this concept; considering that tourism is an important
sector in the economy of many countries, even of primary importance in some cases,
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smart tourism can support sustainable development tourism and has the potential to be
of impact in tourist destinations [21, 25].
“A smart destination is an innovative tourist destination, consolidated on a state-
of-the-art technological infrastructure that guarantees the sustainable development of
the tourist territory, accessible to all, which facilitates interaction and integration of
the visitor with the environment and improves the quality of their destination experi-
ence” Stated by Segittur [22, p. 1].
Gordon Philips defined smart tourism as “simply taking a holistic, longer term and
sustainable approach to planning, developing, operating and marketing tourism
products and businesses”. Additionally, smart tourism is modelled by two main
techniques [12]:
• Smart searching and usability. To manage research and access content;
• Smart marketing techniques. Used to segment clients to deliver personal and cus-
tomized feedback.
Another concept of smart tourism emerged from the Organization for Smart
Tourism in the United Kingdom and was formulated by Jannie Germann Molz, who
identified a relation between smart tourism that links digital mobility to create more
intelligent and sustainable connections between tourists and their destination [12].
Mobile technology seems to have accelerated this trend further through the pursuit
of information, communication, social networks, as well as mobility-related features to
help travellers wherever they might go [21].
2.5 Smart Guides for Smart Tourism
Smart guides for tourism are applications that, using the tourist’s location and pref-
erences, provide services that are customized and appropriated to the environment in
which they are located, such as nearby places and locations that suit certain areas of
interest - monuments, historical and cultural areas. These guides aim to mimic the
human tourist guide through building relationships between knowledge-based systems,
looking to provide a professional service that best meets customers’ needs and the
desire of gaining sufficient information and an objective understanding of the places
visited together, adding value to the tour and raising the level of satisfaction regarding
the overall experience [1].
Ergo, it may be stated that today’s tourism is close to the concept of “custom-
tailored” activities, being personalized rather than a general tourism offer. Increasingly,
customers create their own experiences and personalize the places they wish to visit.
Tourists are prosumers - responsible for many of their own goods and services [2]; this
phenomenon is strongly boosted by the technological development we are witnessing
today.
This type of applications targets the tourist and not the resident, although both
benefit from the process. Meaning, it fits both the tourist and resident, changing
according to the need, but serving everyone; always working towards the satisfaction of
tourists and improving the quality of life of residents.
These smart guides exemplify one of 2018’s trends, according to TrendWatching -
assisted development, since they provide its users with behavioural guidelines and
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accessibility of information. An example of an application that produces travel guides
in a mobile format with content culturally adapted to the tourist is the JiTT.travel. It
offers a customized high-quality experience, transforming users’ smartphones into
smart tourist guides, giving inputs based on their desired journey according to current
location and available time frame to be spent in each location. It is absolutely free and
comes with a huge feature: it works offline! It was nominated by World Tourism
Association as the “best mobile application designed to enrich tourists’ experience” [4],
working alongside the tourism development market and taking advantage of the
growing need to serve tourists.
3 Methodology
To evaluate the general awareness on smart cities and smart tourism as contemporary
topics, a questionnaire and a focus group session were conducted. The questionnaire,
public and anonymous, contained around twenty questions, split into two different
sections (see Table 1). The first section was related to personal data, with closed
questions, and the second section was referring to the analysed theme.
Table 1. Questions and answers of the questionnaire.
Question Summary of the answers
Do you agree on applying new technologies in
tourism?
• 94.9% - Agree
• 5.1% - Do not agree
Why? Innovation, less third-party dependencies,
better experience, easier to access and
accessible at any time
Do you know any smart tourism applications? • 17.7% - Yes
• 82% - No
Have you ever used any of the applications
you know?
• ! out of the 17.7% that know any
application:
• 20.4% - Yes
• 79.6% - No
Have you ever heard that tourism may be
replaced with virtual reality?
• 51.9% - Yes
• 48.1% - No
Which one do you prefer? • 20.9% - Virtual reality guidance
• 79.1% - Human guidance
Why (Virtual reality guidance)? ! out of 20.9% that prefer virtual reality
guidance:
Cost efficiency, privacy, no third-party
dependencies
Why (Human guidance)? ! out of 79.1% that prefer human guidance:
Employment stability, human interaction,
cultural experience
(continued)
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Distinguishing between gender, age and education qualifications was crucial in
order to identify common patterns. That was the first part of the study. Being more
generalistic, composed by both closed and open questions, the second section provided
some insight on subjects such as common knowledge on the smart tourism topic and
community willingness to embrace new technologies in tourism.
3.1 Summary of the Field Work
Table 1 shows a summary of the questionnaire questions and answers (176 valid
answers were received). We can see that technology and tourism are closely linked, in
the perspectives of the respondents, and in effect there has been a very significant boom
in tourism due also to technology. Albeit, most respondents (82%) do not know any
smart tourism applications. Furthermore, the sample is divided on whether “tourism
may be replaced with virtual reality?” Human guidance and human interaction are
much preferred over virtual reality (79.15%), though virtual reality guidance is seen to
impact tourism positively (60.8%). Virtual reality is seen to lead to unemployment, a
negative effect. As concerns the question “Would you use virtual guidance if recom-
mended by any friend/family?”, 25.4% would, and 64.3% probably would – which
shows the receptivity to this sort of technology.
Relatively to the focus group (see Table 2), we had the pleasure to set up a session
with João Costa and Diogo Correia, who welcomed us at Ubiwhere.
Table 1. (continued)
Question Summary of the answers
In your personal opinion, does virtual reality
guidance impact tourism positively or
negatively? (*)
• 39.2% - Negatively
• 60.8% - Positively
Why (negatively)? ! out of 39.2% that said it negatively
impacts:
Unemployment, may not be qualified to
personal requirements, no human/cultural
interaction
Why (positively)? ! out of 60.8% that said it positively impacts:
Availability, cost efficiency, multi-language,
the guidance given may support profile
customization
Would you use virtual guidance if
recommended by any friend/family?
• 25.4% - I would
• 10.2% - I would not
• 64.3% - Probably
Do you know any location using smart
tourism technologies?
• 9.5% - Yes
• 90.5% - No
(*) - Yes or no question to gather information on which side people would support more (positive
or negative impact). Giving no neutral option to further discuss choices made.
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The focus group was based on the following goals:
• To evaluate the relevance of related projects within organizations;
• To understand more about the user experience concerning smart technologies;
• To retain a personal point of view from people that develop technological solutions
and use technology on a daily basis.
The script had six questions, discussed during the focus group meeting:
• Ubiwhere works on smart city-based solutions. Tell us more about them.
• Which cities are currently using these solutions? And where specifically are they
most used (concrete locations/places)?
• Are any of the solutions connected to smart tourism?
• Do you have any thoughts on smart tourism agents?
• Pros and cons of applying technologies around cities and the challenges faced while
working on such solutions?
• Opinion on “Tourism may be replaced by virtual reality”.
4 Discussion of the Fieldwork
4.1 Questionnaire
The questionnaire had a clear input on how people in general are likely to embrace new
technologies around their cities. Despite it being noticeable how new this topic is in the
community, the majority tend to accept and support its positive impacts.
The 45+ year-old public were the only ones with a full acceptance rate (100%) in
the questionnaire, accepting new technologies in their cities and in tourism itself with
more ease. Furthermore, every one of them stated that they did not know any smart
tourism applications, nor have they used any, which led us to retain that people with the
most willingness to accept and acknowledge existing applications are not the ones
using them the most - there was no direct relationship.
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Generation X, which is now between 30 and 45 years old, tends to be less willing to
embrace new changes, even though this trend is also changing [23]. Having been born
and having grown up along major technological development, generation X is known
for its human interaction and multi-tasking qualifications. Living for work, family and
friends, this generation embraces with more ease applications on related subjects.
Since gender was not as revealing as age, qualifications were also taken into
consideration for further analysis. Unfortunately, no particular patterns were found.
It is clear how the community understands the statement “Have you ever heard that
tourism may be replaced with virtual reality?”, being totally divided (nearly 50%/50%).
Furthermore, it is unanimous that a real person is preferred to serve as a guide rather
than having virtual guides. People still need to relate to other people. Empathy, culture
and specifically human contact along with a noticeable dismay by an increase in
unemployment were mentioned.
While trying to understand if people, even those with none or minimal knowledge
on the subject, were more likely to start using smart applications, if suggested by
friends and family, it was noticed that even when suggested by the closest friends or
relatives, there is still a “maybe” on the lips of the majority, affirming just how new and
fresh the concept still is.
4.2 Focus Group
Considered a “Bleeding Edge Technologies” [17] organization and founded in 2007,
Ubiwhere has been growing ever since. Their headquarters are currently in Aveiro,
having moved there in 2017. They also may be found in Porto, Coimbra and even in
Lisbon. Ubiwhere mainly provides smart cities and telecommunications solutions.
Related to smart cities, they are currently working on areas such as waste man-
agement, smart guides for wineries and wine exhibitions, and museums and parking
traffic management. A wide variety of solutions are available for locations such as
Guimarães, Aveiro and Porto. Note that one of their solutions for waste management,
implemented in Aveiro, named PAYT (Pay as you Throw) [18], tends to support
reducing taxes around communities that promote waste recycling. The more a user
recycles, the less waste tax he will be paying, improving the environment and reducing
individual expenses by doing good.
João and Diogo share a common opinion that smart cities solutions, being related to
the improvement of the community experience while living in the city, and smart
tourism solutions, aiming to improve the community experience going in and out of a
city, are strongly connected. Both concepts are related, supporting each other directly
or indirectly.
It was also impressive how professionals, who improve, use and work with tech-
nologies on a daily basis state that “Human interaction cannot be replaced”. Both
support technology usage and acceptance worldwide, but both think that culture is still
of major value to the users’ experience, not believing in the statement that “Tourism
may be replaced by virtual reality”. The simple act of taking a photo, human interaction
and even the use of Google maps while connecting with people during a trip seem
irreplaceable in the near future, and this can only strengthen the fact that tourism
experiences and experiences in general should be “personal experiences” and not
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generalized. However, benefits such as cost efficiency and bringing tourism to everyone
– the poor, the rich, the able and the disabled – were also mentioned.
As referred to and concluded at the smart cities congress during Techdays Aveiro
2018 [19], the biggest obstacles remain as being financing and political support.
Having both, the last challenge will be obtaining community support, which is
inevitable since such solutions will bring major benefits to the city. João, who was
present at the congress, also mentioned that they themselves share these concerns, but
consider – both being very positive individuals – that it is only “a matter of time” until
they are overcome.
5 Conclusions and Suggestions for Future Research
With today’s technological advancement, the population growth of cities (as illustrated
in Graphic 1) and the subsequent natural resource shortage have given rise to the need
to restructure some processes in order to efficiently manage available resources.
The smart cities concept presents itself as a viable answer aiming to support the
restructuring of these processes, focusing on smart mobility, smart economy, smart
people, smart governance, smart environment and smart living (as illustrated in Fig. 1).
Being a relatively new concept and still rather less-known, cities are investing more
often in related solutions, Sharing Cities [6, 7] and Aveiro Steam City [20] holding €24
million and €6.1 million in investments, respectively. Obtaining funds is still the major
obstacle to be overcome, since such investments do not cover every focus point of the
smart cities concept. Although just in the phase of initial investment, it will generate
additional mid- and long-term funds resulting in higher sustainability levels, gover-
nance and living quality around cities.
An application of smart cities is smart tourism, which is subtracted from the smart
living concept (as illustrated in Fig. 1). As smart living is related to the experience of
living in the city, smart tourism, on the other hand, is related to the experience of going
in and out of the city. This can cause the community to become weary, mainly due to
the lack of knowledge and exposure to the subject. As well as smart guides, smart
tourism aims to respond to customer needs by crossing data around personal prefer-
ences and current location. People in general are not using smart tourism applications
to enrich themselves but as a way to smooth their tourism experience, meaning that
people still prefer human contact and the whole cultural experience. “… culture is not
replaceable. Pictures are not enough.” – interviewee João Costa, October 2018,
affirming that virtual reality is not going to replace tourism in a near future.
In conclusion, smart city solutions will be going ever further and they will over-
come barriers such as financing and lack of political support. Although communities
have a relatively low level of knowledge on the subject, exposure will be increasing,
and people will embrace smart city technologies with more ease.
For future research, we suggest connecting investment in smart city solutions to
tourism growth, to gather information on tourism preferences in cities using more
technology. Furthermore, we need to understand smart city exposure issues and how to
improve them, as well as community apprehension on technological paradigm
embracement and the implication of data privacy around new solutions in smart cities.
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